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PATENT SPECIFICATION («) 1419080 

(21) Applkation No. 60025/72 (22) Filed 29 Dec, 1972 
(23) Complete Specification filed 27 Dec 1973 
(44) Complete Specification published 24 Dec. 1975 

(51) INT GL 1 C07C 131/00; C07D 317/58, 303/36 

(52) Index at acceptance 

C2C 1300 1494 1530 200 20Y 213 215 220 226 227 246 
247 250 251 253 25Y 304 30* 313 *1Y 339 346 
360 364 366 367 368 36V 406 454 624 709 718 
772 791 79Y MV YA ZA 

(72) Inventors HANS BERG MADSEN, PREBEN LINDHOLM 
HOLST and HOUK-SOLLI 

^) ^ROTOMENTS IN OR RELATING TO CHEMICAL 
COMPOUNDS HAVING JUVENILE HORMONE ACTIVITY 

(71) We, A/S CHEMINOVA, a company organized under the Jaw of Den- 
mark, of 7620 Lemvig, Denmark, do hereby declare the invention, for which we may 
that a pcem may be granted to us, and the method by which it is to be. performed, to 
be particularly described in and by the following statement: — 

This invention relates to chemical compounds having juvenile hormone activity. 
More particularly, the present invention relates to methods and compositions for the 
control of insects, and to alkyl, terpenoid and olefinic oximeters of some aryf, pyridyl 
and aliphatic aldehydes and ketones. 

Some compounds exhibit high juvenile hormone activity when applied topically to 
stimnlating irs development and preventing formation of sexually mature 
adults, ^Compounds ecdnbiting this activity may be envisaged as potential insecticides 
of the thud generation. 

The compounds of die present invention act selectively on certain insects and, 
moreover, exhibit high sterilizing properties The compounds are cheap to prepare and 
posse^higher activity for some insects than mimy known compound*. 

The novel compounds of the present invention are axhnethers represented by the 
following general formula (I) 
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in which die symbols represents, 

A: hydrogen or an alkyl group or an alkoxy group, 20 
Bt a hydrogen atom, ox, 

AB: when taken together, a further singje bond between the adjacent carbon atoms, 

or an oxygen atom, 
C: a hydrogen atom, 

Di a hydrogen a tom, or, 25 

CD: when taken together, a further single bond between die adjacent carbon atoms, 

nz zero or one, 

fft: zero or one, 

R+: a methyl or ethyl group, 

Rst a methyl or ethyl group, 30 
Rji a hydrogen atom, or an alkyl group with from 1 to 6 carbon atoms, 
Rb: on alkyl group, a hydroxy group, a hydroxyalkyl group (eg. — CH^OH ox 
— CbHOH), an alkoxy group, an aflcoxyalkyl group (eg, -~CHa--0--CH > ), 
a carboxy group, a carboxyalkyl group (eg. — QBk— COOH), a carbalkoxy 
group Le,, — OOOR where R is an alkyl group, a carbalkoxyalkyi group (eg. 35 
— CHtCOCKR, where R is an alkyl group), a mono-, di- or tri-halogenalkyl 
group, an amide group, a 3,4^etnylenedioxyphenyl group, or the group 
with the general formula (II) 



[Price JSpJ 



(n) 



wherein Z is CH or a nitrogen atom, p is 0 to 3, and X is hydrogen or a sab- 
stiment such as, for example, NO* halogen, OH, CF„ an alkyl group or an 
alkoxy group, which substituent X, when p is 2 or 3 may be the same or 
5 diifer ynf r 5 

3h all the above definitions, the alkyl, halogenalkyl and alkoxy groups preferably 
each contain from 1 to 6 carbon atoms. The alkyl is said groups, including the haloalkyi 
and alkoxy groups, may be straight or branched. As examples may be mentioned methyl, 
ethyl, propyl, H*opyl, t-butyl, pentyl and hexyL Preference is given to methyl and 
10 ethyl Preferred compounds of the present invention are compounds of the general 10 
formula (I), in which the symbols r epre sen t s, 

A: hydrogen or an alkyl group or an alkoxy group with 1 to 2 carbon atoms 
Bi a hydrogen atom, or, 

AB: when taken together, a further single bond between the adjacent carbon atoms, 
15 or an oxygen atom, 15 

C: a hydrogen atom, 
D: a hydrogen atom, or, 

CD: when taken together, a further single bond between the adjacent carbon atoms, 
nz zero or one, 

20 *»: zero or one, 20 
R 4 i a methyl or ethyl group, 
Rsi a methyl or ethyl group, 

l£: a carbalkoxy ^Sip {— COOR, where R is an alkyl group with from 1 to 6 carbon 
25 atoms), a carbalkoxyalkyi group (e#, — CH,COOR, where R is an alkyl 25 

group with from 1 to 6 carbon atoms), a 3,4^nethyIenedioxyphenyl group, or 
a group with the general formula II, wherein Z is CH or a nitrogen atom, p 
is zero or one, and X is CHa, when pis one. 
Another preferred range of compounds are compounds of the general formula I, m 
30 which the symbols have die following meanings: 30 
A: a hydrogen atom, 
B: a hydrogen atom, 
C: a hydrogen atom, and 
Dz a hydrogen atom, or 

35 CD: when taken together, a further single bond between the adjacent carbon atoms, 35 
n: zero or one, 
tnz zero or one, 
R 4 : a methyl or ethyl group, 
R,: a methyl or ethyl group, 

40 a hydrogen atom, # „ 40 

R t : carbalkoxy group, a carbalkoxyalkyi group, a 3,4-rnemyIenedioxyphenyl group, or 
a group having the general formula (II) wherein Z is CH or a nitrogen atom, 
p is zero or one, and X is CHg, when p is one. 
The compounds of die general formula (I) may be prepared, for example, by the 
45 following processes: . ^ t 45 

a) By etherformation (O-alkylatioa) between a compound of the general formula 

(IV), 

base 
Rs— » (I) 

hoi + HON«C 



(m) (iv) 

wherein A, B, C, D, n, m, 1^, R w R*, and R 3 have the same meaning as mentioned 
50 above and HaL is chlorine, bromine ox iodine. 50 
b) By epoxydation of a compound of the general formula (III b) to form a compound 



1,419,080 



10 



of the general formula (HI bb), followed by an etherformation according tx> process a) 
to form a compound of the general formula (I b) 




(in b) (in bb) 

(in bb )+ ev)i!l* ^{^^0^; 

(lb) 

3 By aUuraylatioo of a compound of the general formula (III b) to form a compound 
the general formula (III c), fallowed by an etherformation according to process a) 
to form a compound of the general formula (I c) 



0., 



2 NaOHtNaBE, 



(nic) 



base 

(HI c) + (IV) 




(I c) 

wherein R, is an alkyl group with from 1 to 6 carbon atoms. , 0 

for caSmpkbe^ pmxsses ** 10 ^^^oo in the starting material may 

d)I^oce88a), when A B taken together represent a angle bond, C D taken together 
represent a single bond, n is one and m is one. u»«wu« 

15 ZLS"*^,^' A . B together represent a single bond, C is hydrogen, D is 15 
hydrogen, n is one and mis one. —*«w ^ » ujruiugcn, t» » 13 

hS a ) A 8 ^ 4 ? together represent a single bond, n is zero and m is one. 

20 one. Ftocesa b), when C D taken together represent a single bond, n is one and m is 

■I £™cess b\ when C is hydrogen, D is hydrogen, n is one and m is one. 20 

J) process b), when m is zero. 

k) Process b), when n is zero and mis one. 

25 $ c), when C is hydrogen, D is hydrogen, n isW and m is one. 25 

n ) Process c), when mis zero, 
o) Process c), when n is zero and m is one. 

^^J^^f^^"^ to P 3 ™* 88 a > bctwecn » compound of formula (im and a 
cornpound of formula (IV) is preferably performed in the presence of a bai and inan 
amjdT Bolvcnt > esP^aaily potassium hydroxide or sodium hydride in dlmethylform- 30 

n™J!i^^i5i M ^lA I) ™9»i? ^Pk- be prepared according to tins 
C SS^ broral ° e 01 iodide rf the compound of formula(III) by 
35 %SS£dx£l a J7^L """^ £ VPfopdatTK of formula (W)and 
pownered JvOH m dimethylformamide. The reaction mixture is stirred for 3 to 20 
^^J^P^torc between 20 and 60»Q then diluted with water and extracted 

^iLft^ Z be ^ rgamc anrect » washed ™* « 10% KOH solution and finally 
wasbedwMi water. The extract is then dried over anhydrous Na.SO., and the sS 

4(1 f„<^Xl ln -T- VaCU0 ; ^ "dmether is purified by oomnnTcCm^ 

40 tography on sibca gel, uswg a benzene/ethylacetate mixturein graduent dution. 



35 
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The purity can be established to 99% by GLC and combined spectrometric 

UlClllOdSa 

The epoxydation process according to b) is preferably performed with m-chloro- 
per benzo k a«H as the epoxidation agent. 
5 The compounds of formula (III b) can, for example, be epoxidired by reaction 5 

with in^hloroperbenzoic acid in methylenechloride at 0 to 5°C for two hours. A 10% 
molar excess of the peracid is used. After the epoxidation is completed, the reaction 
mixture is poured into an ice-cold 10% aqueous NaHCO* solution and is shaken 
thoroughly. The organic Iaver is then washed with water, dried over anhydrous NajSO u 
10 and the solvent is removed m vacuo. 10 
The epoxy halogemde of formula (III bb) thus formed is reacted with an oxime 
of formula (IV) according to process a) as described above, to form a compound of 
the general formula (I b). 

In process c), die terminal alkoxylated compounds of the general formula (I c) 
15 can be prepared by the oxymercuration procedure of Brown, H.Q et aL: (J.A.GS., 91, 15 
5646, (1969)). 

The olkenes of formula (III b) are, for example, treated with mercuric acetate in 
die appropriate alcohol Le. the alcohol of formula R*OH, resulting in the desired alkoxy 
group in the end product, and the resulting oxymercuric mtennediate is reduced by 

20 adding a solution of NaBH 4 in aqueous NaOH. The mixture is stirred for two hours, 20 
until die mercury has coagulated and settled. The reaction product is extracted with 
n-hexane, the extract washed with water, dried over anhydrous Na 2 SO A , and the solvent 
removed in vacuo. The resulting alkoxylated halogenides of formula (HI c) are reacted 
with oximes of the general formula (IV) according to process a) to form the terminal 

25 alkoxylated compounds of die general formula (I c). 25 
The starting materials, oximes of the general formula (IV), may be made by 
standard methods from die appropriate carbonyl compounds and hydroxylamine hydro- 
chloride. 

The starting materials, halogenides of formula (III b), can, when n«m«l, be 
30 either geranylbxomf de or -chloride, or dtroneHyibromide or -chloride. The halogenides 30 
of formula (HI b) with shortened chain-length, ag. n=m=0 or n=0 and m^= 1, are 
made accordmg to the reaction schemes below. 
, Hie Marc Julia synthesis. 

(Bull Soc Oban. France, 1072, (I960)) 



35 A^l ^ — 
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R= methyl or ethyl 

(Belg. patent No. 725 576) 

R= methyl or ethvL 

or, according to Uermann patent No. 1 117 107 40 

R 

R- methyl or ethyl. 

All chemical structures are confirmed by a combination of infrared and nuclear 
magnetic resonance (IR and NMR) data. 

In accordance with the present invention, there is provided a method for the con- 45 
trol of insects, which comprises contacting the insects, or their eggs or larvae, with a 
compound selected from those of formula (I) in an amount effective to inhibit the meta- 
morphosis of said insect or to act as sterilizing or ovicidal agent. 

Said compound have found to act on species of different orders aU over die class 
of insects, viz, Ccfeopteru (beetles, weevils), Lepidoptera (butterflies, moths), Hendp- 50 
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tent (bugs, plant lice, scales), Orthoptera (grass hoppers), Dictyoptera (roadies), and 
Utptera (flies, mosquitoes). 

Accordingly, -die invention also includes a composition containing a compound of 
tne general Cannula (I) and a suitable earner, which composition is suitable for the 
control of insect pests. To achieve a uniform distribution or application, it is advantage- 5 
put to employ a composition comprising an inert carrier and, aa the essential active 
ingredient, a compound of the general formula (I). 

Ora method for the oontrol of insects in accordance with the present invention is 
to apply the composition comprising an inert carrier and a compound of formula fTi 

^S««^J nfes ?? B, ' u s ^ 08 to *e plant life on which insects live. These 10 
composition can be either solid or liquid. 

Solid composition far treating insects can be prepared by mcorporating the active 

ingredient with an inert carrier such as finely divided talc, silica pyrorihyffite, cUatomhe 

or day or granular mert carriers, such as the venniculites. 

Liquid compositions can be prepared by miring the active compound with inert 15 

earners, such as acetone, xylene, peanut on, cotton-seed oil, sesame rafand other vege- 

^£ ^JS""^ 03 * ^ nvc ^ on ? fl y «np!oytd «s carriers hi insectiddal framula- 
mm far appucanon by spraying. Emulsions conmining the active ingredient can also be 

20 • O^to? 1 "" 0 " 8 can be present in the composition of the present invention to aid 20 
m the effective application of the active ingredient, such as wetting agents, dispersme 
agents, insect attractams and the like. ujapenaug 

The concentration of active ingredient of a compound of formula I in the cumpo- 
25 fo&^RJZFA? 8 I!l!? * ^mrs, such as the specific insect involv^ 

Z^jZE? of P^f 1 ^^an, the locus of insect infestation, environment and weather 25 
conditions, and type of application device used. 

. ^^f 8 ^' ** ^P^op contain less than 95% by weight of the active 
ingredient and more frequendy less than 10% by weight. 

30 fl Kn;3^ ^S^S^ of ftmnuk (I) are useful insect control agents by virtue of their 

■ ^L* 6 mct ^ nor P h °a 8 of said insect. The expression^ to nihibit die^naa- 30 
morpheas of said insect " as used herein, and in the appending churns, is used todet 

35 dflferSf (?) inhibit metanwrphosis of various insect species at 

dffierent stages, resulting in non-viable intermediates. Depending on die time ofmttt. 35 
cation^the commands of formula (I) show ovicidal, kmcidd^Kmicidal^ct $nen 
apphed^m die adult insect, the effect is mcfirect in the ser^ dTtK^pnS 

The fouwing examples are presented to illustrate die present invention. 

40 Etherformation. Erample L 40 

Preparation of benzaldorimc-O-geranyi ether. 

ftK»A S^^^&SJ^ 0 2 01 ) teuzldoximz and 13,0 g. powdered KOH 
45 SLrii fc^?* d ?^^ m ^fJ s 30 min. 34,6 g (O^mol) geranyl- 

™t -T 1 *l J rMctloa mto^ is stirred over night ai 5^-60 o Ci H» it 45 

water is added to the reaction mixture, which is then extracnTwith ether Arwsenam- 
S^SV^ kyCr ^ wtuihed.widt 10% KOH andwhi wXimS n5r*d?The 
wSS5 e^ST Na l!?« aad *5 ^cd in vacuo The yield 

50 r?: 1^202. oximeter, wliich was purified on sflica gel as described below. ^ 

Eporidarion. Bsampfc 2. 

Preparation of benzaldorime-O-epozygeranyl ether. 
55 rhlJS 5F^, K ??k n C 0 " 0 ) of M g. geranylddoride in 100 ml. methylene- 

SeS^o^ 5 ^^ 1 V & ( ?' 0Z2 ™ l > 85 % n^noit^exbenzoic acid in 30mL 55 
anuSS^ JS^^^r 1 ? ? ,d P ed 001 80 i< ^ ub for 2 hours, 10% 
^? on 'i_ a ^ lded t f ld the mixture shaken thoroughly. The aqueous 
^y«enechIodde and the combined extSevaporattTni 

» finX S^&f ^J*?' Wa5hed ^ ^ 10 % Na HCO t sSon and 

1=7 2?? w f^ r - ^ ethcral extract is dried over anhydrous Na.SO and 60 
kSSSS^T? 0 - W "?»>J J* ^ V-eroxygeranSS X efeSuned 
£££^1™? U g i?'°l na ?) benzaldorime in 10 ml. DMF k the presence rfOjiJ 
foSi-IS? * edKrfonnation «fc«lbed above. For the actuaTSmer ' waa 
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3. 

AlkoxylatMra. 

Preparation of brn/nl dnrime-O- ( 7-emoxy-geranyl ) -ether. 

3 A & geranylchloride (0,02 mol) is added to a vigorously stirred suspension of 
5 6,4 mercuric acetate in 30 ml. of 9^% etbanol at 0°C One hour after the addition of 5 
die diene, the mercurial intermediate is reduced by adding 20 ml 0*5 M NaBH< in 
3 M NaOH. The mixture is allowed to stir for two hours, unril the rnercury has coagu- 
lated and settled Then the product is extracted with n-hexane, washed with water until 
neutral, dried over Na-S0 4 and the solvent is removed in vacuo. 1,1 g. t (0,005 mo!) of 
10 crude 7-<moxy^eran^cfaloride thus obtained is reacted with 0,6 g. (QflOS mole) benz- 10 
aldoximc in 5 ml. DMF in the presence of 035 g. KOH, according to the etherforma- 
tion described above. For the actual oxime ether was found, nj>**: 1,5225. 

Example 4. 

Chromatography* 

15 10 g. crude benzaldoxune-O-geranyiether is purified by column chromatography 15 

on sthca gel (0,2—0,5 mm.). The column is filled with 250 g. silica gel and a benzene/ 
emylacetate mixture (4/1 by volume). The elation is started with a 4/1 mixture of 
benzene /emylacemte (200 mL), and then gradually inrrpasing the concentration of 
emylacetate during the ehrrion: 3/1 (200 mL), 7/3 (400 ml), 3/2 (300 mL) and 

20 finally 1/1 (200 ml.). The same procedure was applied to all other compounds. 20 

Example 5. 

Formulation. 

The active ingredient prepared according to Example 1 can be formulated in the 
following way: 

25 Active ingredient 10,0 grammes 25 

70% a-d«lecy^enylsuIfonate 5fi „ 

CMeyl-poiy(15)etiryleneoxide ether 5,0 „ 

Acetone ad 100 milliliters 

(lOOg/laX) 

30 When poured into water, an emulsion is immediately formed, which shortly after 30 

is transformed into a true solution. Further dilution into any desired concentration can 
be performed* 

The water based solution is ready for spraying. 

In a shnflar manner to that used in the examples given above, the following com- 
35 . pounds were also prepared. 35 
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TABLE 1 
Formula and name 



Benzaldoxirae-O-geranyl ether. 
Benzaidoxime-0-6 t 7.propoxygeranyl ether. 
Benzaldoxime-0-{7-ethoxygeranyl)-ether. 



BcnzaIdox[me-0-(3-ethyl-7-n»thy 1-2,6- 
noaadiene-l-yl)-ether: 

PiperonaloxIme-O-geianyl ether. 

p-Tolua Idaxime-O-gerany I ether. 

3-Pyridinealdcaime-O-geranyl ether. 

BonzaldcKime^itronellyL ether. 



1,5202 



1,5255 



1.5225 



1,5196 



1,5312 



1.5233 



1,5350 



1,5206 



1,419180 

TABLE 1 (Continued) 
Corap. No, Formula and name n j* 4 

9 Pipcronaloxiroe-(M3-methyi-2-pentenc- 1,55% 

1-yD-ether. 



1 0 BenzaldoximB-O-G-methy 1-2-pentene- 1 >5363 

l-yl-)-ether. 



11 Piper<»aIoxjmc-0-(4-methyW-tiexenc- 1,5500 

l-yl)-ether. 



12 Benxaldoxime-(H4-methyl-3-hcxene- 1,5303 

l«y0-*fher. 

13 GlycoIUcaWoxtroe-O-geianyl ether. 1,4905 



14 Glyootylic acid ethylester aldoxime-O- 1,4682 

geianyl ether 



15 Olyoxylic acid ethylester aldoxime-O- 1,4706 

(epoxygexanylVether. 



Camp. No. 



TABLE 1 (Continued) 
Formula and name 
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Glycxylic acid ethylester aldoxime-O- 
(7-ethoxy-geranyl)-ethei 



1.4702 



17 



Glycxyjic acid ethylester aldc*ime~0- 
citroneliyl ether 



1.4713 



18 



Glyoxylic add ethylester aldoxime-O- 
w-nwttoxy-citronellyO-ether 



1,4722 



10 



19 Glyray lie aoid ethylester aldoxime-O- < 445, 

(3,7-dimethyl-octyD-ether ' 



Testmgrf juvenile hormone activity. 

» the abdomen of 0Jto2 ba^lXZZ'Jz. "? « Dcsdon » a PP&* topically 

The pupae^e hekl a? zrclri \7$%% Speamen ' « 8 «*■*» 5 
cfegr^TLn^noTad^ ch^cn^IsS^^ 3 ° CC ^ g 5 t0 7 ^ «»ter. The 

wjaraF 511 - ■^Mws sat aa&ass 10 

15 (IC-50 edos.) fapj^. ^ ° f 50 /o of the test animals is given in table 2. 



15 
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TABLE 2 





Tenebrio test 
ID— 50 morph. 
f***i # ** 


Oalleria test 
IC-50 eclos. 
mg/65 cm 1 


Culex test 
IC-50 eclos. 
ppm 


1 




MO 


<1,0 


2 


>0,1 






3 


1,0 


i n 
1U 


in 


4 


0,01 






5 


>100 


i n 


1 0 


6 


50 


1 ft 
1,1? 


10 


7 


10 






8 


>100 


■f n 
IU 




9 


10 


1 fl 
111 




10 


>100 


1 A 
1,0 


1 0 
1,U 


11 


>100 


c 

j 


0 5 


12 


>1UU 


1 fl 


<10 


13 


50 




10 


14 


1 




1,0 


15 


1 




1.0 


16 


1 


1 


1.0 


17 




1.0 




18 




1,0 





All compounds made and tested are mixtures of isomers. 
WHAT WE CLAIM IS: — 

1. A novel chemical compound corresponding to the. general Inzznula-I 




I 



in which the symbols have the following meanings: 
A: hydrogen or an alkyl or alkoxy group, and 
Bx a hydrogen atom, ox 

AB: when taken together, a further single bond between the adjacent carbon atoms, or 

an oxygen atom, 
C: a hydrogen atom, and 
D: a hydrogen atom, or 

CD : when taken together, a further single bond between the the adjacent carbon atoms, 
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20 



n; zero or one, 

mi zero or one, 
R 4 i a methyl or ethyl group, 
R* : a methyl or ethyl group, 



A t : a hydrogen atom, or an alkyl group having from 1 to 6 carbon atoms, 
/(,: An alkyl group, (a hydroxy group, a hydroxyalkyl group, an alkoxy group, on 
alkmryalkyl group, a carboxy group, a carboxyalkyl group, a carbalkoxy group, 
a carbaBcoxya&yl group, a mono-, di- or trWialogenalkyi group, an amide 
group, a 3,4^myleiiedioxyphenyl group, or a group having the general 
formula II 

^^^^J^^^.T^P » 0 id 3, and X is a hydrogen atom 
2. A novel chemical compound corresponding to the general formula I 
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IS 



20 



25 



in which the symbols have the following 
A: an alkyl or alkoxy group, and 
B: a hydrogen atom, or 

AB: when taken together, a further single bond between me adjacent carbon atoms, or 

an oxygen atom, 
C: a hydrogen atom, and 
2>: a hydrogen atom, or 

CD: when taken together, a further single bond between the adjacent carbon atoms. 
25 n > is zero or one, 
tn: is zero or one, 
R 4 i a methyl or ethyl group, 
R*: a methyl or ethyl group, 
R 3 : a hydrogen atom, or an alkyigrou^ 

30 ^l^ 1 ' 8 h y* TG WB r ™P> a Mroxyalkyl group, an alkoxy group, an 30 

alkoxyalkyi group, a carboxy group, a carboxyalkyl group, a carbalkoxy group, 
a cartalkcayalkyi group, a mono-, di- or tri-halogenalkyl group, an amide 
gnraD>a3,4-memyienedioxyplra 
OT a gmnpj^vin^ me general formula IT. 
35 3. A omipound as claimed in claim 1 or claim 2 in which the symbol X represents 35 

any of rite roflowmg atoms or groups NO* halogen, OH, CF* alkyl and alkoxy. 

4. A compound as claimed in claim 1 or 2 or 3, in which any of the groups aDcv!, 
hatogewdkyi or alkoxy represented by the symbols A, R t and X contains from 1 to 6 
carbon atoms. 

40 5. A compound as claimed in claim 1 or claim 2, in which a hydroxyalkyl croup 40 

represented by R» is any of the groups — CHaOH and -CflOE an alkoxyalkyl Soup 
represented by R* is the group — Cltr-Q— CHa, a carboxyalkyl group represented by 
^ ta the group — CrkCOOH, and a carbalkoxy or carbalkoxyalkyi group represented 
by R, is any of the groups -COOR and -CH.COOR, wherein R is m alkyl group 

45 naving 1 to 6 carbon atoms. 

6. A novel compound corresponding to the general formula I in daim 1, in which 
me symbols have the following meanings: 
A: an alkyl or alkoxy group having 1 or 2 carbon atoms, and 
B: a hydro ben atom, or 

50 AB: when taken together, a further single bond between the adjacent carbon atoms, or 50 
an oxygen atom, 
C: a hydrogen atom, and 
D : a hydrogen atom, or 

CD: when tagen together, a further single bond between the adjacent carbon atoms, 
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n: zero or one, 
m: zero or one, 
R,t a methyl or ethyl group, 
R,: a methyl or ethyl group, 

5 £ a carbalko^lkyl m^f^B 

^TBrotm having the geooal formula n, wherem Z is CH or a nitrogen 
atom, p is zero cr one, and X is CH* when p is one. 

7. A novel compound corresponding © the general formula I m claim 1, m which 
10 die symbols have the following meanings: 

A: a hydr o g en atom, 
Bi a hydrogen atom, 
C: a hydrogen atom, and 

15 CD: 1 EXtS^ a further single bond between the adjacent carbon atoms, 15 
n: zero or one, 
m: zero or one, 
R, : a methyl or ethyl group, 
l£: a methyl or ethyl group, 

* having me general formula II, wherein Z is CH or a nitrogen atom, p 

8. ^^Z^^^^\ which i, hcnzaldoxime-CHenmyl 
25 A compound according to daim 1, or daim 2 which is benzaldDximc-O-6,7- 

SPaX T7^u a d according m daim 1 or daim 2, which is ber^«ime-0-(7- 

30 C ^fA^£p^ 30 
■^StSffS^SSff^ 1 or daim 2, which is pipeo^rimfrO- 
8Crai ^.^^)mpound according to claim 1 or claim 2, which is p-tohialdoxirne-O- ^ 
35 8< ^. ^cWound according to claim 1 or claim 2, which is 3-Dyrioiiiealdaxirne-O- 
^S.^^mpound according to daim 1 or claim 2, which is baizaldaxime-O-dtro- 
40 ^16?A'compound according to daim 1 or claim 2, which is pipef0t«**im*O-(3- 40 
' a *&T££!ffl£Sb* m daim 1 or claim 2, which is la*U*-*fr 
^tA^o^^ms to daiml or claim 2, which is piperonakrfm*0-<4- ^ 
45 ^'''^f^'comp^m^^s^OTding to claim 1 or daim 2, whidi is benzaldmdme-0-(4- 

to daim 1 or claim 2, which is glycoIhdildcxxinie-O- 
^1. lumnpound according m daim 1 or claim 2, which is glyosylic add ethyiester 50 
"^^Si^niing to daim 1 or claim 2, which is glymyiic add ethykster 
^SffiSfiS claim lor daim 2, which is glyoxylic add emyfcster 
55 ^^^j^Ta^glSim 1 or daim 2, which is giyoxyHc add ethyJester 
^^^onn^aoSmng to claim 1 or claim 2, whidi is giyoxyHc add emylester 
60 ^.^^a^Sd^Ti or claim 2, wMdi is glyozylic add ethylestcr 60 

M( ^^°fft^t^^ compound of the general formula I as 

defined ia daim l,m which 

a) a compound of the general formula 111 



55 



13 



1,419,080 



13 



10 



15 



is reacted with a compound of the formula IV 



Hal 



m 



IV 



HON=C 



/ 



preferably in the presence of a base, in which formulae A, B, C, D, n, m, R,, Ri, R, and 
Rj have the game meaning as indicated in claim 1, and Hal is a halogen atom, preferably 
a chlorine, bromine or iodine atom, or 
b) a compound of the general formula Illb 



inb 



is epoxidized to form a compound of the general formula Illbb 



IHbb 



wtehis then reacted with a compound of general formula IV, according to process a), 
to form a compound of general formula lb 




lb 



in which formulae Q D, n, m, R*, R*, R*, R T and Hal have the above meaning, or 
c ) a compound of die general formula mb, indicated above, is alkoxylated to form a 
compound of the general formula UIc ^ 



nic 



10 



15 



20 



which is then reacted with a compound of general formula IV, according to process a), 
to form a compound of general formula Ic 




20 



25 



in which formula C, D n, m, R„ R„ R„ R, and Hal have the above meaning, and R. 
is an aftyl group havmg from 1 to 6 carbon atoms. 

28. A process as claimed in claim 27a), in which the reaction is performed in the 

t!&*a£EjE£5i^ ' ^ 



25 



14 



1,419,080 il 



URQUHART-DYKES & LORD, 
Sl Martin's House, 
140 Tottenham Court Road, 
London, 
and 
Tower House, 
Morion Way, 
Leeds, 



' which copies may be obtained. 



10 



29. A process as daimed in daim 27b), in which the epoxidation is carried out 
with mH±Ioroperbenzoic add as the epoxidation agent. . 

30 A process as claimed in claim 27c), in which the compound of formula Illb is 
reacted" with a mercuric salt in an alcohol of formula R 5 0H, wherein R* has themean- 

5 ing stated in daim 27c), and the resulting oxymercuric intermediate produa is reduced 
to form the compound of formula Hie . r , 

31 A process as daimed in daim 30, in which the reduction of the oxymercunc 
intermediate is performed by means of NaBH, in aqueous sodium hydroxide. 

32. A process of preparing a chemical compound of general formula I as defined 
10 in claim 1, substantially as described, with special reference to the Examples 1 to 3 and 

to the variation stated on pages 6 — 7. , , - 

33. A composition for the control of insects, which comprises a oompound of the 
general formula I, as defined in any of the claims 1 to 6 together with a earner for said 

l 5 C ° m| 34 n A composition according to claim 33, which as an active ingredient contains a 15 
compound as stated in any of the daims 8 u> 26. 

35. A composition for the control of insects, substantially as described, with special 

reference to Example 5. .... _ - - 

36. A method for the control of insects which comprises contacting insects, or tneir 

20 eggs or larvae with a composition as claimed in any of the claims 33 to 35. ™ 



